Inhibition of advanced glycation end product formation on collagen by rutin and its metabolites.
Several lines of evidence suggest that rutin, flavonoid in fruits and vegetables, or one of its metabolites may effectively modulate advanced glycation end product (AGE) formation. Following ingestion, rutin forms metabolites that include 3,4-dihydroxyphenylacetic acid (3,4-DHPAA), 3,4-dihydroxytoluene (3,4-DHT), m-hydroxyphenylacetic acid (m-HPAA), 3-methoxy-4-hydroxyphenylacetic acid (homovanillic acid, HVA) and 3,5,7,3',5'-pentahydroxyflavonol (quercetin). We studied the effects of rutin and its metabolites on the formation of AGE biomarkers such as pentosidine, collagen-linked fluorescence, N(epsilon)-carboxymethyllysine (CML) adducts, glucose autoxidation and collagen glycation, using an in vitro model where collagen I was incubated with glucose. Rutin metabolites containing vicinyl dihydroxyl groups, i.e., 3,4-DHT, 3,4-DHPAA and quercetin, inhibited the formation of pentosidine and fluorescent adducts, glucose autoxidation and glycation of collagen I in a dose-dependent manner, whereas non-vicinyl dihydroxyl group-containing metabolites, i.e., HVA and m-HPAA, were much less effective. All five metabolites of rutin effectively inhibited CML formation. In contrast, during the initial stages of glycation and fluorescent AGE product accumulation, only vicinyl hydroxyl group-containing rutin metabolites were effective. These studies demonstrate that rutin and circulating metabolites of rutin can inhibit early glycation product formation, including both fluorescent and nonfluorescent AGEs induced by glucose glycation of collagen I in vitro. These effects likely contribute to the beneficial health effects associated with rutin consumption.